A stable, inducible, dose-responsive ODC overexpression system in human cell lines.
ODC is a labile protein subject to rapid turnover, and a conditional expression system providing long-term overexpression may be helpful in further understanding the biochemical properties of this enzyme and elucidating aspects of the polyamine biosynthetic pathway that have otherwise been difficult to study. HEK293 and LNCaP cell lines were engineered to stably and inducibly overexpress ODC using a Tet-on inducible construct. Clones from both cell lines were characterized by evaluating ODC mRNA expression, ODC activity, intracellular and extracellular polyamine levels, SSAT activity and growth kinetics. The ODC-inducible cell lines were time- and dose-responsive providing a mechanism to increase ODC and putrescine accumulation to a desired level in a flexible and controllable manner. The findings demonstrate that LNCaP ODC overexpressing cells maintained over a 100-fold increase in ODC activity and over a 10-fold increase in intracellular putrescine after 6 h. ODC induction at the highest levels was accompanied by a slight decline in intracellular spermidine and spermine levels and this observation was supported by the finding that SSAT activity was induced over 40-fold under these conditions. Growth rate remained unaffected following at least 12 h of ODC overexpression. Similar results were observed in the HEK293 ODC overexpressing cells.